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(54) A method of shaping metal 
sheet 

(57) A method of shaping an elon- 
gate sheet 1 1 to make from it a 
channel-shaped profile (Fig. 7) com- 
prises cold working the metal sheet 
successively (a) by rolling, e.g. by 
tapering its edges, to increase its 
width, (b) knurling the longitudinal 
edge or edges of the metal sheet 
with one or more rolls which at the 
same time reduce the width of the 



metal sheet to substantially its origi- 
nal value, and (c) roll-forming the 
sheet to the channel-shaped profile. 
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SPECIFICATION 

A method f shaping metal 

5 This invention relates to a method of shaping 
metal in the form of a parallel-sided elongate 

; sheet to make from it a formed profile that is 
of uniform cross-section except that at least 
one longitudinal edge is worked to generate a 

tO repeating pattern along its length. 

In accordance with the present invention, 
the method comprises cold working the metal 
sheet successively (a) by rolling to increase 
the width of sheet, (b) with one or more than 

1 5 one knurling wheel that generates the repeat- 
ing pattern in the longitudinal edge or edges 
of the metal sheet and at the same time 
reduces the width of the metal sheet to sub- 
stantially its original value, and (c) by roll- 

20 forming to the said profile. 

Preferably there are two knurling wheels, 
one for each longitudinal edge, and the rota- 
tion of the knurling wheels is synchronised. 
Where there are more than two knurling 

25 wheels (e.g. in the case where there are four 
knurling wheels, two for each longitudinal 
edge) preferably the rotation of all the knurl- 
ing wheels is synchronised. 

Preferably the width of the sheet is in- 

30 creased by step (a) by tapering at least one 
longitudinal edge. 

A preliminary operation prior to step (a) is 
preferably included in which the or each longi- 
tudinal edge of the metal sheet that is to be 

35 patterned in step (b) is pre-shaped by at least 
one knurling wheel. 

Preferably the profile formed in step (c) is a 
channel of substantially U-shaped cross-sec- 
tion. 

40 One important use of this method is to form 
a channel of the kind (for example sold by the 
Applicants through their subsidiary BICC Van- 
trunk Limited under the trade mark Leprack as 
Leprack Channel) having in-turned flanges 

45 with grooves at the free ends of the limbs of 
the channel, to which fixings are commonly 
made by using a rectangular nut (usually with 
two rounded corners) having ribs in its bear- 
ing surface that can be passed through the 

50 open slot between the in-turned flanges and 
then rotated through 90 degrees to engage 
behind those flanges, the screw then being 
tightened so the ribs in the nut engage the 
grooves in the in-turned flanges, preventing 

55 the nut moving longitudinally in the slot. This 
type of screw-fixing is described in our UK 
Patent Applications 7918495 and 7921156. 

This method has particular use when ap- 
pli d to a sheet of steel. 

60 This invention also includes apparatus for 
carrying ut the m thod as h reinbefore de- 
scribed. 

The invention is now described with refer- 
nce to the accompanying drawings in 
65 which:- 



Figure 7 is a block diagram of a method in 
accordance with the invention; 

Figure 2 is a plan view of apparatus for 
carrying out another method in accordance 

70 with the invention; 

Figure 3 is an end view of part of the 
apparatus shown in Fig. 2; 

Figure 4 is a cross-sectional view on the 
line IV-IV in Fig. 2; 

75 Figure 5 is a cross-sectional view on the 
line V-V in Fig. 2; 

Figure £ is a cross-sectional view on the 
line VI-VI in Fig. 2; and 

Figure 7 is a perspective view of a channel 

80 formed by the apparatus shown in Fig. 2. 
In the block diagram shown in Fig. 1 a 
metal sheet 1 , of width W, is subjected to a 
rolling step 2 in which the width of the metal 
sheet is increased, the sheet is then subjected 

85 to a pattern generating and width reducing 
step 3, which reduces the width of the metal 
sheet to substantially its original value W, and 
at the same time form a pattern on the 
longitudinal edges 4, 5 of the metal sheet. 
90 The metal sheet 1 is then subjected to a roll- 
forming step 6, which rolls the sheet into a 
channel-shaped profile 7. 

Referring to Figs. 2 to 5 of the drawings 
the apparatus comprises two substantially 
95 identical knurling machines 8A, 8B. Each 
knurling machine 8A, 8B comprises two 
knurling wheels 9, 10 and means for guiding 
a metal sheet 1 1 through the machine in the 
form of two guide wheels 1 2, 1 3 which 

100 surround the knurling wheels 9, 10. The 
knurling wheels 9, 10 are inter-connected by 
a belt 14 and pulley arrangement. One of the 
knurling wheels 9 is connected through its 
spindle 1 5 and a gear wheel 1 6 to an inde- 

105 pendent gear wheel 1 7. The belt 1 4 passes 
round a pulley 18 mounted on the same 
spindle 1 9 as the independent gear wheel 1 7, 
and a pulley 20 mounted on the spindle 21 
of knurling wheel 10. The tension in the belt 

110 1 4 is regulated by passing the belt over a 
roller 22 which is pulled against the belt by a 
spring 23. 

The metal sheet 1 1 moves through each 
machine 8A, 8B in the direction X. Guide 

1 1 5 wheels 12,13 keep the longitudinal edges 
24, 25 of the sheet 1 1 perpendicular to the 
rotational axis of the knurling wheels 9, 10. 
Guide blocks 26, 27 prevent the metal sheet 
1 1 buckling while it passes between the 

120 knurling wheels 9, 10. The knurling wheels 
9, 10 knurl grooves 28 in the longitudinal 
edges 24, 25 of the metal sheet 1 1 . The belt 
14 and pulley arrangement synchronises the 
rotation of the two knurling whe Is 9, 10 so 

1 25 that a groov is knurled in each longitudinal 
edge 24, 25 at th same time, the grooves 
being directly opp site. 

Each machine 8A, 8B also includes an 
adjustor 29 for varying the separation of the 

130 knurling wheels 9, 10 allowing m tal sheets 
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of varying width to be knurled on each ma- 
chine. Th adjustor 29 comprises a plat 30 
attached t the spindle 15 of th knurling 
wheel 9 and t pin 31. The knurling wh el 9 
5 is moved by rotating adjusting screws 32 
mounted on the side of each machine 8A, 8B 
so that the knurling wheel 9 pivots about the 
pin 31. 

Situated between the knurling machines 

10 8A, 8B is a pair of rollers 33 (Fig. 6) between 
which the metal sheet 1 1 passes. The rollers 
33 increase the width of the metal sheet 1 1 
by tapering each longitudinal edge 24, 25. 
Cam followers 34 are positioned at the 

1 5 input to the first knurling machine 8A to act 
as guides for the metal sheet 1 1 . 

The arrangement is such that the knurling 
wheels 9, 10 of the first knurling machine 8A 
knurl grooves 28 in the longitudinal edges 

20 24 f 25 of the metal sheet 1 1 to approxi- 
mately half the depth required. The rollers 33 
put a taper on both corners of each longitudi- 
nal edge 24, 25 and slightly increase the 
width, of the metal sheet 1 1 . The knurling 

25 wheels 9, 10 of the second knurling machine 
8B knurl grooves 28 of the required depth in 
the longitudinal edges 24, 25 and reduce the 
width of the metal sheet 1 1 to its original 
value. 

30 The knurling wheels 9, 10 of the first * 
knurling machine 8A are driven at a slightly 
slower rate than the rate at which the rollers 
33 rotate. Therefore in use when a metal 
sheet 1 1 is fed into the apparatus the knurling 

35 wheels 9, 10 of the first knurling machine 8A 
initially drive the metal sheet 1 1 through the 
machine 8A until the sheet reaches the rollers 
33, at which time the rollers take over and 
pull the sheet through the first knurling ma- 

40 chine 8A, and drive it towards and through 
the second knurling machine 8B. The knurling 
wheels 9, 10 of the second knurling machine 
8B are free-wheeling. 
A roll-forming machine 35 is positioned at 

45 the output of the second knurling machine 
8B. On passing through this machine 35 the 
metal sheet 1 1 is rolled into the profile of a 
channel 36 (Fig. 7) of substantially U-shaped 
cross-section, with the free ends of the limbs 

50 37, 38 turned inwards to define flanges 39, 
40 the grooves 28 formed by the knurling 
machines 8A, 8B being directed towards the 
base 41 of the channel. 
This invention has the advantage that plain 

55 channel and channel with patterned edges can 
be made to the same size from the same 
width of strip.- 

Although this invention has be n described 
for r lling a metal sheet int a chann l-shape 

60 profile, this inventi n is not r strict d to this 
particular arrang ment, but could also be 
used for forming any other profile that is of 
uniform cross-s ction. 

65 CLAIMS 



1 . A method of shaping metal in the form 
of a parallel-sided elongate sheet to make 
from it a formed pr file that is of uniform 
cross-section xcept that at least on longitu- 

70 dinal edge is worked to generate a repeating 
pattern along its length comprising cold work* 
ing the metal sheet successively (a) by rolling 
to increase the width of the sheet, (b) with 
one or more than one knurling wheel that 

75 generates the repeating pattern in the longitu- 
dinal edge or edges of the metal sheet and at 
the same time reduces the width of the metal 
sheet to substantially its original value, and (c) 
by roll-forming to the said profile. 

80 2. A method of shaping metal in the form 
of a parallel-sided elongate sheet to make 
from it a formed profile that is of uniform 
cross-section except that each longitudinal 
edge is worked to generate a repeating pat- 

85 tern along its length, comprising cold working 
the metal sheet successively (a) by rolling to 
increase the width of the sheet, (b) with two 
knurling wheels that generate the repeating 
pattern in the longitudinal edges of the metal 

90 sheet and at the same time reduces the width 
of the metal sheet to substantially its original 
value, and (c) by roll-forming to the said 
profile. 

3. A method as claimed in Claim 2, in 
95 which the rotation of the knurling wheels 

acting on the two longitudinal edges of the 
sheet is synchronised. 

4. A method as claimed in any one of the 
preceding claims in which the profile formed 

100 in step (c) is a channel of substantially U- 
shaped cross-section. 

5. A method as claimed in any one of the 
preceding claims in which the width of the 
sheet is increased in step (a) by tapering at 

105 least one longitudinal edge. 

6. A method as claimed in any one of the 
preceding claims including a preliminary oper- 
ation prior to step (a) in which the or each 
longitudinal edge of the metal sheet that is to 

1 1 0 be patterned in step (b) is pre-shaped by at 
least one knurling wheel. 

7. A method as claimed in any one of the 
preceding claims when applied to a sheet of 
steel. 

115 8. Apparatus for carrying out the method 
as claimed in any one of the preceding claims. 

9. A method of making a channel profile » 
with toothed edges as hereinbefore described 
with reference to Fig. 1 of the accompanying 

1 20 drawings. 

10. A method of making a channel profile 
with toothed edges as hereinbefore described 
with ref rence to Figs. 2 to 7 of th accompa- 
nying drawings. 
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